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(57)Abstract: 

PROBLEM TO BE SOLVED: To dispense with an aperture 
diaphragm in a distance detecting stereo camera. 
SOLUTION: In the environment recognizing device for a vehicle, 
light rays obtained through objective lenses 11R, 11 L catching light 
rays provided with image information are converted into image 
signals via CCD image sensors 13R, 13L, and on the basis of the 
image based on the plurality image signals, distance to an object is 
measured according to the theory of triangulation. ND filter 
assembly bodies 12R, 112L are arranged in the objective lenses 
11R, 11L, and driving circuits 5R, 5L, which switch 
insertion/extraction of the ND filter assembly bodies 1 12R, 12L in 
the direction perpendicular to the optical axes 15R, 15L, are driven 
by means of light exposure quantity regulating device 8 regulating 
the light quantity to a predetermined quantity, so that aperture 
diaphragms in the objective lenses 11R, 11L are substantially made 
unnecessary (opened). 
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mi^zWim^^tix\^^^zt^M^^^. mmzLx^mm 

I R(7>XJ!lSfflX = 6 4 0-n^^2?h-r-Si^^i^3 1 

p^comimmt^ ^mm i Lc7)x^sffix- 6 4 o - n 

^mmtLX. -r^^Lfi:dx = 0 — 1 2 7<?0igffltcm 

[0074] ^ . itmmms 2coM^^cr>mm'^- 

XMMMX=64 0 + n-h 1 2 7 = 7 6 7 (7 68# 

g) (^m^^cr,mmirz^hcox\ ^tLa±. ^mmi r 

^Ol^^i^S 1 ^^■:fi\^lzr^i-Ztlt. HRid. 
T'fc^o *Bft I R4^. X^MfiiX=6 4 0-nJ; 0^ 

LA^L. m-JjcommifZr)\^^Xf,m^fJ^ttihrzi!b^ 



mmm (mi>mmm t^^t^. -r^LM^d 

x Um-Th) t^tlil. -^mHi±. iJiC^O ( 1 0 ) 5t 
lzX^^i!b^^t^-X^^^. 
[0067] 
) r ( i =l-*n) I I d I -(10) 

-hj)-IL(x+i. + dx, yH-j) I 

[0 07 1 ] milz^TXoiz. Mm^MhTtt^^^ 

mm I R±(r>pA^mm (4'^mmtfzimmMth\^'^ 

4omm^wmLx\^y^. Mm^m^tL^-^mmi lco 
m^vm{4^mmt.rzimmmmti.\^d. ) 321^. 
:^mmi K<r)}Mmm3 i co^m&mizMm^^im: (Ki 

>E p_b^ 0-^ 1 2 imm^fzif 1 iB^#o^i&$ 
-t^"cwffif^lL^^^'9 J: ^ccUTv^-g,. s^i 27mm<^ 

' . -^?^^WS!;^:^gCiKH<?5lt^(±, ( 6 4 O-.n ) 

X 1 2 S\^^iotL^. 

[0072] 1 2 8aS:«^tcRft^-r-i>Jl*Ji. ffi 

* . fi5§<5:)B^Zd?b>Zd = 5m. m^X^^ h^'rU:^ 
ijy^^X ( 5 1 R ^ 1 L) c07K^:^l^i7)HS 
^N;«)^N=7 6S. igBT'S^-&^^^D;^?^D = 0. 5m 
TIBtJO (11) ^t::^-C(iii6-S,i:. NL-hNR = 
10 5®^i:^0. :^rhz^\^xm^<^^^^2 
commc^f\Mz^\-^m,cn2^\ 2s^mA.fzt^^X'h 

[0073] 

d X 2 X t a n ( <9/2 ) } 

) / (5x2xt an20'' ) •-■ ( 1 1 ) 

mmco^\^'^^^cr>mm(,z-:>\'^xiis\z-/ hcDm^m2 5 
5^-h^i>cotLX—mnm^n^^x\^^h.^^v^ 
mM.mmtrnm't^rzMziixmmmx^e 4 0 - n s 

[0 07 5] ^:ix\ ms<Dy^—i'^—V\iZ^^Xo 
iz^ ^-r. ^mwiiR^coxmmm.x--o^mmm.h 
^hmmMi3 1 ^rB^omt {x^^vTs 11). :^mm 

I L<7)1t3g^I^3 2c7)-r/t, L^d x^ d x= OCCi^^t- 

h (XT^'/rs 1 2 ) c 

[0 07 6] mz^ -f ^L»dx;:?^'dx=l 27 

hmx*hht^}iot^. -r=sri:»-*5>dx= 1 2 8rs>-S);^^t' 

ot^^'^m-th (xv^'/rsi3) . 

[0077] ^i5:)f «j^;!?-i5^&^T*-g> h ^ \^z\±^ nmm, 

m 3 2^C0M*7--:^^KDai-r (Xv^'xrS 1 
4) . 

[0078] /h^iS3 1 hA^mm,3 2^^B* 

c^llcOffi^OOlMl. -r^i:?^. (10) ^(C^^— 



(8) 
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co^^ dx=i) tLximm'!&imu'r^ {x^^y 

S 1 6 ) o 

[0 0 80] :LCr)h^^ XT-'yTSl 3 (np\^\t^iLi. 

^^^cDX\ mz. -fh Lfid x= 1 ^mmizi^wMs 
d X = 1 mm<^mmm3 2 1 xmmm. {^^mmt h 
Tieffi^^ mx/. x^^yr s 15). 

[008 1 ] |l]«tcLT. -r^^LMdx^^Mx^ 1 2 8 
J^SilX = 0 cOlS^Ifeg 3 1 ^Tco— gcSH Srif^-T 
[0082]X7^'yrS13 *7)^J^;e?^#^&^j-CS> -g) ^: 

^Kc^-h. xmmmx^-x=ocoIB:mm3li,z-:>\.^ 

Hmi nt^c0^jSimcOm^^i!b.-^mLX^5< (-XT^-y 
TS 1 7 ) . 

C 0 0 8 3 ] Jjictc. El8£7>:7u-f'^ 
1 — 767 (^7t(i640-n) tX\ ±Mco:^'r yy^ 

SI i-^ii^momL. ^^{SMxiz^^f^^miMk 

I RCOf^MmS 1 tC^tMJ5-r-S^Eliiil I L<7):^^^IJ^ 

3 2^^*ai-r^. 

[0 0 84] 09(i. I27<?5i&#iji0^l^. I^8co:7o— 

[00 8 5] 119 4'. X^A->'J!lS^J?^gP6 1 Cc^^V^ 

Iout=I inx (cost^)* 

fit.. ^ : ^Myt(r)m^<r)nm 

zco^(Dwmizi5\,-^x^t. mzmLKmrn-r^ 

x\ \^^:h^^mm^^mnii!iK^imifx^i^'r. Ltit- 
oT. mu^^r)comn'i^cD^^t^Mmt'rhu^i^±ifzm 

ffliEr'— CCD-f ^C-iz-fev^f 1 3R. 13Lt 

^i^:n-i^y:::^'miE'f-^xmjE'r^z tizx 0 . mi 
z<r>zy^->^>ymE.^-9tmiE^-y})^s3\iZ 

W^-^ixX^^^h. 

[0092] ^jESoa^Met^i ^—WL^H^tm^^ 
mMmm-(^mz\t. nm^nhw^(^MW^3 1 

t--i>J0ifaj^3 1 t^^iig3 2<r)m^^ mm ^\ -L 



3 1 h:£wmi Lccw-r^^®i^3 2^mm (Ji^^o 

m 7 tc^-r^l^eax Li d X J:t/xb-;K^ - 

[0086] Z(OX^^>mm:^l^'^b 1 T^^^fLfc 
^StcS-^V^T. Bm^^U4R. AL.t^^m.^^-TA-^ 

[0 087] •^hifZX^-T:ymm^Ueix^^tL 
fz^Mm^zmrs\'^x . nm'k^m.'thmE^-yfve3i)- 

[0 088] M^^^U4R. 4:L.:^^^m^lh^tlfzm 
KrZMm^tLh. -r^Lfidx^c^jteLTfflraiH 

wb'-^fii^aia56 6c-j:o^ai$ti. ^^a^n^^ce 

[0089] ffllET"-:?'^'^ 6 3 l,zmfi^tthmE'f-l^ 
[0 09 0] 'r=5r;b'^. Hi 0 Iz^-t i d Iz . m^^U 

>xc^)mM^m,w&7 iizimLxmmcoi^>xi ico 
m^ut. ms&^mn\^7 2Lz^'tj:oiz. u>xi i 

CO^^tK -r^i:>'h. 3tttl 5R. 1 5 L.t^^CO^^iZ^> 

txmm^m (m^^m) fjf^m^T^^. v^;bi^^u^f-f 

>AmWllzJ::h^mi&Tt^^'ti>. ^-^^ >AmWl 

m^<r>^ot,z. (12) ^izxon^tih. 

[0091] 

•••(12) 

xm^-yx L^otzi^. i^^—i^y^mmtm^xh 

[0 0 9 3] ±i*L/:ri;d(^. X^-r >^J!^^^^gP6 1 

x^m.-^rLfzi(im^nh^^fMmzm-^^-^x . wje't- 
r;pr h'Px^^a56 21ZX ^^m.-^tirzt^^T]<u^ 
izj: ^mET—Xjue 3t^^i^x,sjyi:!^njE^-^ 

miyimmz . El^/jN|S;a<^0 8 ^ h ( l f ^y h . 

/j^^i[P7t'-y h) -c'^oTv^^. =5:^5, mmmm^im: 
mz^^t^^m^i^zit. ^-^^^Lcotm^'nozt 

■[0094] zzx\ ^^mco^mzm^Mytmm^m 
m-r h m^mmwm. s izm h m^^mmt h . 
[009 5] m^mmmssii. zcommcomm^zi^ 

V^Tii. mm'f~i$^ti^S}Z'y h'f-^Xhh(^X'2 5 6 
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mmh K> . ^<r>'¥^ri&co8 0-160 mmcnwit,zxh 
s cdBD ^m^-th. ■^mi%As^m.^-th^h^z 

iO. CCU2R. 2L<50ti(gf!)#a 1 CdBD C 
CD>f ^-i^'-t^^-^-l 3R, 1 3LcO^Ti^-vy^'B#rBl 
(iE^itcti:. v 9^m^mi 1 A. BCO ( ) 

^ICl^-rflJ^t^l^SttJt^WW^flJtt C dB: ) a 2 
k, ND^'f^PrJ'aif^l 2R, 1 2LtC(^^3ta«T 

fo#a3 cdB) tifi^mmzm^^ix-h. 

-rsi^$rSB;t.&i5':trB#*^'b^mo^*T-^t=fcv^T 

<i, 01 1 At^^-rS^lfcSiS^f— 7*7l'8A?r#B5-r 

^ixy^j^tcti. c c u 2 R , 2 L(5oti^if^J^#a i tpn 

Ca 1 =0 dBtC^^^^t, CCD-<;<— >?-t>-^f 1 3 
R, 1 3 L<:om^i^^ y^'^^a2*n/5 OOB-M^O 
#^f<i- 1 8 d B ) (C^^^ir. N D 7 ^biS'ffijir 
<^£12R. 1 2L*^ ^ilL (03A) <7D^>c 

^ (ffJ#je^TJi, 3tfi«Tf'J#a 3 = 0 d B ) 

[0097] ciioii^, ^:^B#ttii-iT{i, ;gffl<^BB& 

(om^mm.'&'r- ■X)V8A^ #Bg U-C-^egf !1#A S Sr^ 
^LJt^^tCti. -^^RW#ASS-AS = -1 8dB*-;> 

a 2 kltlBWfa l(r>?^i::k^ <-nxl.^mtsi:ot.zW(.^ 
LX\^hcr)X\ mW!^\>zWWS~r^^^'7 ^ )V-S^1A±i^l 

2R. 1 2L&^3^o^;^.•&^■^^**TSt=^^o (±mt" 

[ 0 0 9 8 3 ^ii, E^B^^CciJir-'-Cfi, ^SI 

§ 6 d B ^-ft-f ^ k {±^T-fc 0 , mh^ttm 

it\^^j:^mm'>zt6\\Xiy. ^m. ND7 ^;l':^'fflA«=l 

2 R . 1 2 L <r>VFWHfm^Ym , 
[0099] isi^tc, mx.\i. mrfimmi.zii\.^x\.t. 
mmcr>mh-^t^w^i,zmh<^xh:itt-h., msim^co 
mmi^m^-^^^tzib\.z'^mmAs^A-'^<-rhii'^ 
i.zmt^'^^'j^mti^Syh-t}^. mi iBc^mt^i^mmzi^ 
^ m%a^%f— r/i- 8 B ^ #m u t -&fi£f |J^* a s ^ , 
mui, ^mmA s =- 1 s d bici^^l/^j^ 

■&lc«4. ^i&EKSR. 5LSrat-C7 -f;Pi?'<umffl^ 
— :?2 5Ai|sI«E$fL, flH#5r 1 8dBffiT$-fr-SND7 
^ yt-^ 2 3 A«3KW 1 5 RtciS^^ii/if^, ^)?£Wf a s 
*i a S = - 3 0 d B - 3 6 d B tc^-fb-r -i. Wf^ST-^O 
;%^l[Hl;t'<tND7 >f/l'^'fflAf*cl 2R. 1 2 L*^ll5i!l$ 



c7)^MLffl«7)^3feit6^7^-:7'yI'8Ai:, Bf*»^>B^B$yv^£0 
^^^bffl'^KTtS^^T^-T^/l'SBkSriii;?.. ;^ll|fiOBg.S. 
$ *5Bfl.|. < ^i: -> T I, ^ < ^ i: Bf < ^ -5 T V ^ < t T'{4 
$flA-&*>-ti:S:^;t. ND7 -fyL-:?*!^:^:! 2 R. 12L 
<^f iJttW 'omUz^ l.i}^t^^mmtitX'i,±^ Dy^jU^ 
m±i^ 1 2 R . 1 2 L fj^mmizi^m L=5rv ^ J; 5 L 

[ 0 1 0 0 ] -y :7°WtC 3F5Pg ( O d B , - 1 8 d 
B , - 3 6 d B ) l,zmt-ti>n^mmxh?> N D 7 -f ;U 
:5'ffli:#:12R. 1 2 LSr^fflf-S.^ i: CrJ: 0 . ta!5fe« 

[0101] mnm^mmLx^^^j:\-^<r)X\ m 
-s.. s>'^^;in{f, m'ocomtizj::hmm.^Mcommtf^ 

[0102] •r=5r^-fe. icoSISfecoj^Mlcinif. 

nngjt. mmmzmmm^t^j:*) . mmitm. 

[0 10 3] Pi'Xl 1 R, 1 1 LCOP^S:, 

R, 1 1 i^comyj m^tif^m) tzm^tL&^^:^'^:^<>z 
nmLtz-}^tv^:r;ff.%:mmt-rhmm±c7)s^m^mnx' 

K>. mi'^'i'^miimiSLUzm^tvxii-^^'^^'^x 

J;d^r=iaSrND7-f/U:5'fflTi:fi|cl 2R, 1 2 LiO^Uffl 
\>zX r)^mz^mtl> i k h . 
[0 104] 01 2J4, 06, ll7§r#HSU-Clft 

[0105] z.(r>ismmnme 5i±^ m^mzii^ 

— l^4cO?1llL:/D-yi?8 1— 8 4Sr^-r-S., 

[0106] af^OTg^-ftco/stotr. s-f , ysM r^-f 

v:^^e^3!|ia5:#JSL^V%-C\ *#;Wtc{4, FIFO^ 
^'J65 i*^?^L^V^tC0kLT, 1 iOjS^T'a y 
;7 8 1 (75;^i^-C, 116. ll7Sr#BgL.-c|jiH3U'^w— SCJKH 
■i:iSiih&tzlit)cr)mW^Z':>\\xmmi'h. ^LX. ±-^eO 



(10) 



iff ffl^ 9-126758 



= 1 2-1 smmmmx-h^ijK jim^^^ 
[0 1 07] ai 3Ji. zco^^y^mmcoi:,tX'(0. 

[0 1 08] HI A\t^ nm^^z^ a:tr.-K^-^>f ^-EP 

768 = 5X76 SmX^hh i^CO^-th , 

[01 09] 01 2liZi5\^X. mn^'^U AKt^^t^ 
8 5 ^atTJ^$11^3 1 <D^mm'T-9 I r d;^)^^Sfs 
6 5 j <^:fS(r)m=f^\^zmk^iX. Wa^^'J 4 L;i?^4>5S 
TSe^mt'XmmW^3 2<ntEMm^-l^ I l d;!;^^ 
^S6 5 k<?^-:^<50i^S^tC«*^$fl,-g> o 

[0110] ^^§^6 5 j . ^S6 5 kc7)ffe:^<;05g^ 

^fflIEf*^7):&lii«^X-:^^ I r d?&>M^S6 5 ac7)tSM^ 

xtim^f-i^zm^^fi^ >'x.-'jy^mMkcr>i^m^^- 
[0111] -mmi^zmm^h t . mn^e 5 aT-ji. 

?&^^<B^iSCS6 5 bT'B5C4>ix^o JpacSI6 5 c(i. m 

(C. •^'y^6 5dtZ^-y^$:fLTVi-g)Mi^J<?0^:firr^CO^ 

20)= lAl-al I -h|A2- 
-h I A 4 - a 4 I -h I A 5 

S^CO^^U 6 5 e 1 tCf&*^$n.;^^f*. ^ 'y^6 5 

d\t. m^s9t-hm^^ixh%mm^i,zx^'j^-/h 

[0 117] ^cOJ:atcL-C, -^^LfidxcOfflTSif^dx 
- 0 TO/jN^Jt^ 3 1.32 ^"CCO^T CO 1 [al @ COff-lC:^^' 
15X^^4^ (4 = n) 5^T(5=m) @c7)?g^*|Tf^ 
c0^^y^6 5d(2tS**j$iX-g>T^-:$'fil^F I FO;^^U 
H 0 = SCD + X® + S ®-h S@ 

5?ij5?Tg^oss:*JTf^colili 5tc«jco;^i,ia^ 
mi s^c^-To 1211 et^h^t^hXo^z^ ^^LMdx 

cOfflj^M X = 0(7)J^C7)?S^^l|g3 2 tC^^-gcSH 
07:?^ffi:^iffi^9 0H:imi>. 

[0120] Jl[l^SI6 5 f ^7)ai:^jfWc«i:. 5 

H 1 =2:© + 5:®-h2©-h2C5) 

mgco/hSJig 1 5x1 5^*^:6'i^tcx- 0— 
6 3 9*r^i&L. -r^tidxSrdx^ 1 2 8^-CO 

3 1 (^o^iffiM I L±T- 1 ^ L/::fiMr<7)^ 



[0112] F I FO;<^U 6 5 eCCti:. ^ll:&[^cOB^ 

^^m^X:&m (HUfflS) tC4 ( = n ) ??iJ:«-cO*K:S-f^<7)^ 

■^c>-. ^£7)3|Jgc7)ff^,^^3^5l^T. FIFOj^^t;6 5e 
(i. filO (A:ftffl!l) cO;^^'J6 5e 1— (ffi^llSl) 
CO^C^U 6 5 e4^Ti?04S$)'g»o 

[0113] M^m'^i^zmn-th t . 1 00^0?^ ( 1 j\\ 
^(7mm'r—^<^^(omim 1 a 1 - a 1 1 ifm\^^ 

dcOM I Al-a 1 I ;E?-'^"/^6 5 diC^J^^n 
[0 114] 20S<7)M» ( l?iJS2tTg) T-l?iJ2tT 

m(^i^<r>mm^-9<D^<r>mim^ 1 a 2 - a 2 1 1 ^ 

'7-^6 5 d(::^^}^$ixTV^'l»T'-^ I Al-a 1 I t(0 
^^^-h. |A2-a2|4-|Al-all t-tm 

^6 5o(r)ai,mMzmti^. ■ 
[0 115] Lrzf)-->x. 5ms(^mmMzii^ixco 
(13) Mz^-t 1 mm^^tc^c^mmf—i^ comcomi 

ilcOfP (t^-^^) Z(D (tJlT. 2^?ijem^iii<^, x 

(2). SCS). S®. •-X6 4 Ih-r^. ) :^mM^e5c 
coai::bfflJtw3^. c:colDS®{i. ^ -7^6 5 dt;i»Rp^ 

fL^. ^T^C. C:(7)x-^5:(I>ii. F I FO;^^U 6 5 e 
(7^m^(^s< ^ U 6 5 e 1 , 
[0116] 

a2 I -h I A3-a3 1 

-a5 I , ••-(13) 

6 5 e (^zmm^tL^'f-^m.t ^ ^ 6 5 h i^zm^-^n 

[O 1 1 8] 1^1 5lZ:^\^X^ -r^bUSdxCOfii^e^Mx 

= 0(7):^'^ici5tt-g>ixco (14) ^iz^^mmz-^isb^ 

[0119] 

- (14) 

(S>^^mti^(ox\ ims§e5s<7:)ihtimizii. -t^lm 
d xcofii:^^' d x - 1 com^commmm s 2 ^c^f^-r ^^^cco 
(15) gcJKH 1 ^mti^ Ztl^Z^^. 

[0121] 

•••(15) 

X640xl'28=l, 228, SO omt^Z^^^t-^^ 

M-mmi^z^mmz^j:^. 

[0 12 2] i>L. ±m<^Xol^zmML^^<X. 15x 
1 5<^/jNfMl«^#K)^^<rcOvh«iiS»(::#^iiS^m^ 



(11) 



#ra^9-l 267 58 



iz^^ t . ^W]B\mi 15X15X640X128=1 

MmmS-^ 6 5 b CO 1 11]C0SS:S5S^ 10 0ns T-H^f 
Lfz^^Th . i^JS»P^PBl;6-' 18 4 3ms ^^^^^ ;itiz 
ts:h. C:iXtC^LT±MTii. ^S^B^^^ 1 2 3 m s 

[0 123 1 z,<nmmmmm \ 2 3ms(i. n 

TSC:^o:7ix— Ai^— bT'S)-g>3 3ms J: 

<5^"C. Aix— htttc. lliM^Cc 

^1/4 \:Xf<mmz.'t h 'J^mti^ h h o 
[0124] ^:ix\ :i<r^mmmmx-it. mi 2^^^ 

L;^c J: d t^. m 1 v9Slt 2- 

m4«^rQv:^8 2-8 4^|gtt. i^:^r^^=oB^iSm 

i:[Risc^oF r Fo^^u6 5 i ^m.m^zmmLx\'^h . 

[0125] Z.cr)^^ m^(r>tzMz^ [M 1 3 . 13 1 4 
^^^IttBB-rWf. ^llDtC. mi— m2?g^yov^8 

1 , S2^m^'th^ r Fo^^'j 6 5 e^jii:T, m 

3<50jaS::/o yi5'8 3S-1S^-r^F I FO><^U 6 5 i 
t2l^|gcOHSx-3^al-a5^T-^teS-^^, L/c 

i)^->x. :zcomm^^x-. m2cr)mm.rx:i-/9^mf&-r 

i,F I FO^^U 6 5 i tr{i2^iJgcoB^^'— :$^b 1-- 

\^5t<mm^ti. i^i^oj^^yo-y^^ffl^-r-^F I F 
o^^y 6 5 i iz^tsm^com^f—^ c i— c 5>e?^^ 

[0 126] mz^ <!K<^AmU<Dmn^'~i^ ^ l — d5 
^rlglMScra-y ^8 ICOF I FO><^U6 5 i tC)HI»: 

m^m^tzt^. mAm%^u^v^sAx^i±-^imm<nm 

Tii* 1 ^'J g c^B^T-'— A 1 — A 5 h 2 g coH^ 

"r-^ b 1 5 \,zmmth±^cnmnmii:>ti. m2 
mnr^ y9S2 rtit 1 j\m<^mm'f-i^A 1 - a 5 

g[;^?^^Ti:>#i. m 1 M^ra «y ^ 8 1 -cii* 1 nmcomm 

V-'-r^Al— A5^3E4^lJg<7)Mmy'-^d 1— d 5t3 

[0 127] ^^l^T\ :i&2>S^JgcoH#T^— 1— B5 
cOteiM(C|5l^LTi5CO:fe5?^JBcOB*T'-^e 1 — e 5 
1 <7)Jf|g:y C7 ^/ 8 ICOF I FO;^^y 6 5 i (dl 

<mm\^rzh^. 'mAm%yxj^y9SAx^\t^2jymco 
mm^-9Bi'-B5hi^2-^m<^'mm^^-9\^ i— b 
5(i^a'r^«^;i)-'fi^t)fL. m3m%r\:i y9S3x*\t 

^ 2 ^ gc7)BSx-:5^ B 1 — B 5 3 gCOB^T^- 
:5^c 1-c 5tC^^'r-S?1im;^?^tf;bn, m2^gff:ro^y 
^S2 T'fi*- 2 ?IJ g cOHSt^^- i^^Bl— B5h^E4?iJg 

<mm-T-i^ d 1 -d 5 ^zm'^^h^Mif'^j^ti. m i 



?I^rO'y ^8 l"Ciit2?^rJg<7)M^7'-^B l — B 5 
t:£5^fj@^ll^7-'— 1— e 5 (251131^ ^±ai^« 

[0 128] <lcoi;-5(cLT. cRt;:. ^3?iJS<7)liST' 
-:^C 1— C 5c7)tEjllt^I«l^tTi^c7):£65?ijac7)Pi^7^' 

-:$^f 1-f 5 5:JilI»:l«l^LTteili-r-i>J:3t3-riltf. 
m4®^7^0^y^84T{i:. Lid xtI^M x= 0 . 

dx = 4. tc-:>v-^Tc50-§C^HSrft-®r§. 

tc. ||3<7)yg^ro^y ^8 3Tii. -r^L-idx:^>dx 

dx=5. tCoV^TcO— ifcJ^H^tt^T^, 

||2<;0?g^ra-y:?'8 2-C'(i. T Uid x:«?> d x = 

2. dx=6. twOV^TCO— Sc^H^tf^T'^. SI 

IcO^mrov^^S 1T«. LSd x;^?^'dx=3. 

dx = 7. hz-:>\^^xcr>—^mn^wmkzmn'th^ 

[0 129] ^coiatc. y^Mr^-^^^:^&*JM^C7)4 

y::^8 4tt^t7)F I FO^^y 6 5 i (i^^Tft 

[0 13 0] ^iJo^l-^, mi 2^t04M^jtCJ:^lilf^(C 
XtLi^. iy\y~M.\y—hX*iyi—M.commz-r>^^x 
(^6 4 Oj*C£OggSt+S?B;0-'^^ 0 . :£iam I Lco«|7 6 8 

1 mmmmt^i 68x24 0 ii^r$>-i> ^ i; ^ 

h . ikHffiMtS^^ 1/16 tc^^ . 
[0131] 1^^CD:^y^ ^ 1 R. 1 L<:0±T:S-f^ 

ia9co^C^S^M6c0^f^^41l?^iJtr 
®ilco^:^r^c7)^fM^4M^0tc-ri><ri:CJ: 0. «l 

76811^. ^1 'smmcDmwMA-y^yi^-M.i^-h 

^^'5:vU"3t^'r-S.C:^:T\ mzkl 2 7M^cO'rix^ti* 
aiT'^^KSI'tflB^ 1 :7P-AP-h-C ( 6 4 0- n ) 
x4,«S£ii^JT*^'S>o 

[ 0 1 3 2 3 la 1 2 Wc7)fflraMSt^6 5c7>MIlt3 J: 0 . 

bAomcowMm3i(^^ix^'ft^zm.x. -r^Lm^ 

x;&Mx==0— 1 2 7c7)^^.teS3 2tOV^Tc7)l 2 8 

fflM;^ ^ y 6 7 (c|§$ft$ix-S. , 
[0133] ^tz. 1 ffl<7)i[^P.J*3 1 . ^^j:t>-h. 
5^^[^XtC^-S>l 2 8{@c7)^^m3 2^7)d^. -Wl 

ffi^i±ia56 6T«iaiL. :^aiL/ctf-^is (sw^ffi) h 

min^, -^<7)i:^c7)^ffiM!Xt-r^^LSdx^cS^;E 
6 8(i. -IfcJgHcoU-^fg (g^hfi) t^m.^-'yfVh 
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[ 0 1 34 3 ^^^{4^Xi:-r^^Lfidx^rKP>5.hL 

^ 'J 6 8 trnmnnrnm i \^z.mm.^fvx, 

filHm i ntSr#B§t. 01 7tC:^-r ^^cr-f^A^- h(c 

[ 0 1 3 7 3 F;f^co^^ei:Xp<7)M$Ii^3 1 tc: 

Q = min {Hmin-j/Hmi 
wiT) ( 1 6 ) b'-^^ffiHm i ntC^-g.. :Lfvh> 

^^2':>|^C0-gCJ^Hm i H m i n ,2 c7):;*c# ^ 

[ 0 1 4 1 3 ^LT, Z.(r:^'^<r^U^QLifn'^<nmmr^\\- 
\;)±(Tymxi^ht>}iot> (Q^TH) ^4^JSU (XT^^y 

rS24) . F;f^<7)gaffiTHtJLiitfOiB"C^y-i>^i^Ci:. 
f-^ilHrn i nT'*)0, -f^LScixm i n c;0^^ 

1^ 3 2 trn'^cowi^^m. X p o/iMJ^ 3 1 (c^iE-r ^ ^ 

\^Xt> hhn^ L T<i^cOXx r S 2 5 tciiti' , 
[0 1 42 3 — XT-^/r S 2 4co*glS30^^WT-S) 

i ncO^^iS 3 2 ;^^-'R^^c0^fiax p 3 1 

+ 1 (r>mm$.3 1 tc>r^'r^^j[t;'r'g>i^mM^3 2 

hm^t^^XWXV.fzii-^ot-^'nm^ (x-r-^/:7-S2 
8) . il:T<7>^^{5ax(3^J^5'r-g.5yill35?^'#^TLTV^^ 
V^J^tCJi:. ^^O^T^-yrS 2 1— S2 4cOjrtll$'^0 

[0 1 43 3 :Lcnmmrmm\i^^^^x . — scSHiT)^- 

^MHmi n^^^5®Xp<;0J!M^lsS3 1 (cWi^;-ri>^ 
^i^3 2'Ci>^ha:-^t3|sl^L^C^T\ -fcOj^iB^^^ 

T (a7^vrs2 2) . ^<n^^<nm^Qi^%\n\^ (XT' 

'y:rs 2 3 ) , Q^^H^^c7)i3fiiTHmJiCO 

ds==dxmi n 

— { (Hmin_i— Hmi 

Hmin-i=HTni n+i^Oi^^^ 

ds = dxTni n 
Hmi n_i>Hin i n + iCOJ^-o*. 

ds = dxmi n 

{ ( Hm i n+ 1 — Hm i 

CICO ( 1 7 ) jC- (1 9 ) ^<7)M^5^^ffll^TSOb"- 

^4B^fS7:^^^3fgf^^Jl^^<l<h^^s^wt^^its-rs^ 



C7)i:^c7)-r^ L4dx (^c7)-r^Lfidx^^*i^Lfid 
xm i n^BfOx) ^ b''-^?<g;><^ 'J 6 8:;0>^SX *:)^ti^ 
(X7">y3^'S2 1 ) , 

[0 1 383 WiZ-. J:c7)^^LMdxm i nC7)5£^0:£ 
*f#2fi<?0-gCigH. ■ri^L:l:dx:;5)i-r^^L 
fidxmi nJ;0 30^^=SrV^-rixfidxin i n.ji^il^^ 
3-:>^i^'rixgdxm i n,2^7)#{aat::*3Ct.^— ^JgH 
m i n_2. Hm i n.g $:aX>93it^ (Xx'y:7"S2 2 ) . 
[01391 m:^. ( 1 6 ) 5tCCS^V^T«^i?^$ 
(e-:?^?^$i:^l^3 o ) Q^3<<^^ (X7"'yrS2 
3) . 

[0 140] 
n, Hmin + 2/Hmin> ■••(16) 

i^Lfidxmi nC0^^MllS3 2 3S?^\ ^^SXp^Oi^ 
1 t3^fiS^^fil^,a£3 2TJ,^t[5l^i^-g,S^ 

m.if—mV^h^m':^. — ^JgH^Otr-^^eHmi n 
tm^fX.^. -r^t^dxmi rv<n1^^mM^1ij^^ ^ 

^5axpc7)j[i®i^3 i(Ci^^-rL^^jc5'r-g>^«ii?s^=5: 

[0 144] -r^Lidxmi ncofiMoi^ 

-ScSHcJOtr-^filHmi n{ifiJfflU=^l^^i:h L/::, 
TH-1. 2i:L/::c 

[0145] Xv" ^y ^'S lAcrmWh^n'^WCh h t 
-r^^LSdxcOS^T)® (m^t--^fifgtl^^ ) d 

5) . -r^^^. lai stc^-TJ: g/hea^^^ 

(dxmi n. Hmi n) ^: t-. ^(DmikCOiiLMMW:^ 
^tl^ir ( d xm i n-i , Hmi n_i ) , ( d xm i n 
,1 . Hmi n,i ) M f*^<7>— gcJ^ H m i 

n_i. Hmi n,yCO±^^^tmLX. ^ti^'tiiXcO 

( 1 7 ) ( 1 9 ) ^x^^m^zm^-r^ . 

[0 14 6] Hmi n,i<Hm i n^^com^. 



.i)/(2- (Hm i n-Hm i n,i)) ( 

•••(17) 

•••(18) 



-i)/(2- (Hm i n-Hm i n.i)) } 

•••(19) 

[0147] mm. XT^^yrs 2 sco^mmrm 
tc. ^^{uSxpcoj[i®jS3 i(,zmLictm-th^mm 
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3 2 cr>Mco f - ^ {4S d s ^ C: i: i. . 

CO 1 48] :icr,XoizLT^ib(>tlt:m^mMXpt 

10 149] L*^L, mm±. yx3VVfi=7:K^^:<'7 
1 R. 1 LtfO^t^SjPyXl 1 R, 1 1 LiOT^^ttt^J: 

C0 150]^i-C\ Cin'bSlffijESrlToTtffiJIdRi: 
ilUdL^^il^fiiiiL-C. ±SEiO (4) (6) 

Z d <i> -rtmrn D R t -rixSSl 

DLt<7)3y^^iSffl?IISr^4^>i>ii:7&^T#i. (X-j^y 
rS2 7) . 

to 1 5 1 ] x-r yrS2 8T{4, aif.-Jf^-^-f i^E 
P_hcO^-CO^^{4ax-e£OMIg«23 1 
Mi^3 2tf O^Otf-^'fiad s Sr^Usb&Mg:it)^'il*TL 
tz-b^Koi}^^ ■t^i:>-h^ X=7 6 7r$)-&*>i:-3*»?rffi 

[0152] {4S«»Jia7-Cf^J^t^*l^, i:h.ii> 3<!K. 

Ttism.'imx'h SEMz d -msE^o r h -rtmrni) 

LTO, V'>i5i9>*r'f x-f (ID: Identificati 

[ 0 1 5 3 3 iiss • mmmu^mmii. eiSjiiE^-:^ 

MtJj:lX-e<^*&j (#11^7-24 9 74 7^) Sr^ 
[ 0 1 54 ] vIco^HB<4Ji^O^Sficojg«(c|5B^> 

[0 1 553 

izj:y)mb^ti^<fsm^mzj:*)^r)i^;ix^-^^. myt 
^-fi:$-ti-«.£>^*>'^<=&0, mmmzmwcvtmt-r^z 

l,z^it$-[t&<r)X\ 5i^6<j^:7 - }^J< yi'mmtfi^ 



[0156] -?-<7)±. ^7 -f /l':J'<^)3t(ft^<7)»^«lfll 

^uy^iUKimm) izitmLxmmi3^tsmx'$>o . mmt 

[0157] Ztii^izJ: 0 , :^E^mm^<7)Mm!mi:lE 

[0 158] ±tz. z.<r>^mzi.tnt. mm.m'=m<^m 

i^titzm^-^h-^iz^ '0 . ^m^hmmm^ih:h^m. 
^x'iz-M.^-^mmm^^^-r& xoi,zLx\,^^<r>x\ 

CO 1 5 9] ^hlz^ m3<7)Z<7)^l,zj:ixii^ ^Ico 

^mcommzta^ x : mmmirim-t^mmmn^ 
t^io, ^^m^i^mm.m^^^^B.^x'<^-^m^\^m. 

i^^'thi:oizL.X\.^^<r>X\ SS2co;cO^HBi:|s|« 

[0 16 0] ^i^cc^Tt. ^An;L(r>^mzXix\f^ m 
mtco'fi^^i!bhtLtzm^-^iy'itl,zJ:r). ^^^ii^hm 

mm^tiif}^f$±x-<7)^&m^^m^-t& xoizlx 
i^-s.«^T\ -'mmi3^\'^y^-7--yyx'mytm.?:mm-rhcit 

^mzi:>nm^mrjMm^j:^titA^^~ti> ^tifix-^ 
[0161] mm.'m'^izccD-i 

Sr*-tSt<7)J: titJS#(c, lt3KB#^{±. i«OCCD-f 

j< -'j-^ y-^com^i^^ v^^mt-r^zttpx-^^cn 

X\ C C D y^liTtMjEM^-^ a y 

[0 16 2] m^y ^)V9t\^X>,±. ND7-<;l^ 

<It*''X'^-|.. ND:7 ^)V^^i^>^>y:*-$')V^nm 

Lfzmty ^)V^^W.nt-rh::.hx\ _ba*tfor^'Jx 
g^OtcitKL-T, m^^f^mtX'^. *>o:3^hS:iSM 

[iafficofSm=SriJiBJ] 

[HI]:: <n%BR<r>—mSi&<r>mm.(r>m^^^'^yr3 y 
ni-c-j).?.. 
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im2] :^y^u:^:(;My<Dmx.'ymiLm<r)m.mt,zm^ix 
Am. Bii. -1 sdBcoNDy ^)u^^ytm±.i,zwx 

[073 :&^ff)^bmm<oMm^<r)ji:fjc7)Mmizm^iT. 
^mx'f)^. 

[08 3 07«!^J<7)|ftHJl:«$*i.&7a-^^— hr* 

[09 3 icimimmm<r>nm^m^^^ts^^mt7)m^^ 

[010 3 uyxcoz^x.—>'>'f^miE<^^mi,zm^ti^ 
'mmx'^h, 

[0113 S3t*iiSffl;P y^T yr7^-r;u^^t1lI 
i,z^^^:f3'^\>zmm^rLh)Vy'^r vy'r—-r)i'. b 

-rmx'hh. 



[0123 mmmwsscomm^m^^^-r^^rn -y 

0T'*>&. 

[0133 >-±'7}:£iSt|i7-'-:J'<7>— SP$r 

^at)e=^-riS0T'$>i,, 

[014 3 xf;K9— ^'f >'Ji£OtlB^-T— SBSr 
^5t6<J{c^^«*0T'*>'i.. 

[ 0 1 5 3 a 1 2 fiaj-t" . Ill D y ^ commm^z 

ffi§*t.S>rOy^0T*-&. 

[016 3 01 2m'P. IglMmrD yr^cJOfS-f^H^tr 

[0173 &mmn.mmcomimmzm^ix-hyu-^ 

■Y-hX'h&, 

[018 3 1fflS?1ia[c7)iffiH3ic«Six^|||llT'3b&, 
[4f#C0ittH3] 

l-X7^1x3}-;<rp<^ IRs 1 L-- 

2R. 2L.- ff?(ymm::i-- yh 4 R. 4 L •• 

5R, 5 L- -IBiSlHllfS 6-^*53lQS 
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